A novel splicing isoform of protein arginine methyltransferase 1 (PRMT1) that lacks the dimerization arm and correlates with cellular malignancy.
Methylation of arginine residues is an important modulator of protein function that is involved in epigenetic gene regulation, DNA damage response and RNA maturation, as well as in cellular signaling. The enzymes that catalyze this post-translational modification are called protein arginine methyltransferases (PRMTs), of which PRMT1 is the predominant enzyme. Human PRMT1 has previously been shown to occur in seven splicing isoforms, which are differentially abundant in different tissues, and have distinct substrate specificity and intracellular localization. Here we characterize a novel splicing isoform which does not affect the amino-terminus of the protein like the seven known isoforms, but rather lacks exons 8 and 9 which encode the dimerization arm of the enzyme that is essential for enzymatic activity. Consequently, the isoform does not form catalytically active oligomers with the other endogenous PRMT1 isoforms. Photobleaching experiments reveal an immobile fraction of the enzyme in the nucleus, in accordance with earlier results from our laboratory that had shown a tight association of inhibited or inactivated PRMT1 with chromatin and the nuclear scaffold. Thus, it apparently is able to bind to the same substrates as catalytically active PRMT1. This isoform is found in a variety of cell lines, but is increased in those of cancer origin or after expression of the EMT-inducing transcriptional repressor Snail1. We discuss that the novel isoform could act as a modulator of PRMT1 activity in cancer cells by acting as a competitive inhibitor that shields substrates from access to active PRMT1 oligomers.